This paper introduces R&W Simulator version 4, which extends previous work by incorporating context simulation within standard Pavlovian designs. This addition allows the assessment of: 1) context-stimulus competition, by treating contextual cues as ordinary background stimuli present throughout the whole experimental session; 2) summation, by computing compound stimuli with contextual cues as an integrating feature, with and without the addition of specific configural cues; and 3) contingency effects in causal learning. These new functionalities broaden the range of experimental designs that the simulator is able to replicate, such as some recovery from extinction phenomena (e.g., renewal effects). In addition, the new version permits specifying probe trials among standard trials and extracting their values. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63 64 65
Introduction
In [1] we introduced a simulator of the Rescorla and Wagner model [2] that incorporated algorithms to work with stimulus compounds and configural cues [3] . A new version of the R&W Simulator, version 4, has been released, which includes an additional functionality to simulate contexts.
The study of context effects has become one of the major research topics in 
The R&W Simulator and contexts
The Rescorla and Wagner model is a formalization of associative learning that describes the progressive increase in the weight of a stimulus association when the stimuli are experienced paired repeatedly. Applied to classical conditioning, the amount of increase in the associative strength (V ) of a conditioned stimulus (CS) that signals the occurrence of an unconditioned stimulus (US) is proportional to the degree to which the US is unexpected at that point. With each CS-US pairing (reinforced trials) the discrepancy between the predicted and the current outcome (the predicted error, V ∆ ) is reduced. Thus, early pairings result in large prediction errors that decrease in size as learning progresses. As a consequence, learning, denoted as the accumulative increase in associative strength, results in a negatively accelerated curve that reach asymptotic level at the point in which the CS fully predicts the US.
Formally, the predicted error and associative strength of a stimulus X at the trial n is described as follows
where α and β are constants representing the salience of the CS X and of the US respectively, λ is the maximum amount of learning that can occur for that given US, and In R&W Simulator 4 the context has been implemented as an additional cue, an ordinary background stimulus, which is always present throughout the experimental session. Contextual cues, often assumed to have a low salience, acquire associative strength during reinforced trials and lose it during non-reinforced. In 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 addition, unlike a standard stimulus, contextual cues lose associative strength during the inter-trial interval (ITI), a loss that is proportional to the interval relative length. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 1 before conditioning a target stimulus (X) with the same US in Group Blocking;
Group Control received the same treatment but no US was programmed to occur during Phase 1. Figure 2 shows the results of this simulation. The associative strength of X during conditioning in Group Blocking is correctly predicted to be lower than in Group Control. The renewal paradigm has been extensively investigated in drug addiction studies, including cocaine [20], heroine [21] , nicotine [22] , and alcohol [23] , as well as in anxiety disorders [24] and post-traumatic stress disorders [25] .
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